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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain efficiently an 
oligomer with a mol.wt. of several hundred thousand jbo 
by lowering a mol.wt. of a polysaccharide efficiently in 
a short period of time with a simple operation of a 
physical treatment instead of a chemical treatment 
preventing the polysaccharide from becoming 
monosaccharides such as glucosamine especially 
when it is chitin or chitosan. 
SOLUTION: An operation of a molecular weight 
decrease is carried out by treating the polysaccharide 
for depolymerization under the condition of an 
extreme high pressure of 1,000-4,000 atm. for 10-30 
min. In this operation a depolymerization temperature 
is kept at 0-200°C and sodium perborate can be used 
as a peroxide agent. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The depolymerize approach characterized by depolymerizing by processing 
polysaccharide under high-pressure conditions. 

[Claim 2] Said polysaccharide is the depolymerize approach according to claim 1 characterized by 
being a chitin, chitosan, celluloses, or those derivatives. 

[Claim 3] Said high-pressure conditions are the depolymerize approach given in claim 1 
characterized by being 100 or more atmospheric pressures, or any 1 term of 2. 
[Claim 4] Said high-pressure conditions are the depolymerize approach given in claim 1 
characterized by being 4000 atmospheric pressures from 1000 atmospheric pressures, or any 1 term 
of 2. 

[Claim 5] The depolymerize approach given in claim 1 characterized by being what processes said 
polysaccharide under temperature conditions of 0 times Centigrade to 200 degrees thru/or any 1 term 
of 4. 

[Claim 6] The depolymerize approach given in claim 1 characterized by being what processes said 
polysaccharide in distilled water thru/or any 1 term of 5. 

[Claim 7] The depolymerize approach given in claim 1 characterized by being what performs 
hydrolysis or oxidative degradation to said polysaccharide thru/or any 1 term of 6. 
[Claim 8] The depolymerize approach given in claim 1 characterized by being what processes said 
polysaccharide by the peroxidation agent thru/or any 1 term of 7. 

[Claim 9] Said peroxidation agent is the depolymerize approach according to claim 8 characterized 
by being sodium perborate. 

[Claim 10] The depolymerize approach given in claim 1 characterized by controlling generation of 
the by-product accompanying operation of this depolymerize approach thru/or any 1 term of 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the depolymerize approach which carries out 

depolymerize of the polysaccharide, such as a chitin and chitosan. 

[0002] 

[Description of the Prior Art] Many application products which moisture retainability is excellent, 
various operations, such as antifungal, anti-bacterial one, antivirus, biocompatibility, metal ion 
adsorbent, and a low cholesterol agent, are checked by a chitin, chitosan, and its derivative, and a 
cellulose, a chitin, chitosan, and its derivative are biodegradability, and used this ingredient are 
developed. 

[0003] Chitosan is the deacetylation object of the chitin which forms the envelope of the crustacean 
of a crab or a shrimp. Since cutting of a chitin principal chain also takes place during deacetylation 
processing, chitosan is obtained being accompanied by molecular weight fall. While the chitosan 
which is an amino polysaccharide was rich in reactivity, it had antibacterial, chelate organization 
potency, and the engine performance of others many, and low-molecular-weight chitosan has been 
applied especially to the charge of makeup, a physic intermediate product, a food additive, 
agricultural chemicals, immobilized enzyme support (bead), etc. For example, it is indicated by the 
volume on chitin chitosan study group "a chitin and a chitosan handbook" (Gihodo Shuppan Co., 
Ltd., 1995). Generally, low-molecular chitosan has been obtained by acido lysis. 
[0004] For example, chitosan is used as milky colloid into an acid solution, and the manufacture 
approach of of the low-molecular chitosan and chito-oligosaccharide which are characterized by 
hydrolyzing the chitosan of the shape of a colloid-ized particle with strong acid is indicated by JP,9- 
3 1104, A. 

[0005] On the other hand, it is observed like the decomposition fault by the supercritical fluid of the 

cellulose which is one of the polysaccharide, or polyester in recent years. 

[0006] 

[Problem(s) to be Solved by the Invention] In the depolymerize approach of conventional 
polysaccharide, concentrated hydrochloric acid etc. hydrolyzed to the monosaccharide. When 
chitosan was hydrolyzed by concentrated hydrochloric acid, since the system of reaction was 
uneven, it was difficult for decomposition to tend to progress from the edge of a chitosan chain, to 
decompose the great portion of chitosan to the monosaccharide of D-glucosamine, and to 
manufacture efficiently an oligosaccharide with comparatively large polymerization degree, and 
low-molecular chitosan. 

[0007] Moreover, in the depolymerize approach by conventional chemicals and a conventional 
enzyme, ordinary pressure had taken the long duration for about one days or more from several 
hours under the temperature conditions from a room temperature to 100 degrees in the drainage 
system. 

[0008] A hydrogen peroxide and concentrated hydrochloric acid were added JP,9-31 104,A having 
set, having distributed chitosan in water in the example, having added the hydrochloric acid, 
performing stirring for 2 hours, having carried out dissolution activation at 50 - 80 degrees, and 
carrying out stirring after that, and it considered as milky colloid. Next, it dehydrates according to 
centrifugal separation, and in addition, the decomposition reaction of the chitosan gel which 
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dehydrated is carried out at 8<Wrgrees for 5 to 6 hours, stirring to conceiWned hydrochloric acid 
strongly. Long duration was required also in this approach. In addition, it is not limited especially 
about a pressure. Moreover, since chemical preparation was performed, it had reached to an extreme 
of difficulty to processings — demineralization, decolorization, etc. must fully be refined and 
processing of waste fluid must also be performed. 

[0009] On the other hand, in order that a chitin and chitosan may not cause fusion by heat, it was 
made to dissolve in an acid, an organic solvent, etc., and they were solution-ized, and use by 
performing molding, mixing, spreading, etc. However, since viscosity changed with the molecular 
weight, this solution had the problem of being hard to use for high viscosity, when the thing of the 
amount of macromolecules was solution-ized. 

[0010] It is easy processing actuation of performing physical processing from this without this 
invention's solving the trouble of the conventional technique and using chemical preparation, and is 
efficient, and aims at offering the depolymerize approach performed for a short time. 
[0011] 

[Means for Solving the Problem] In order to attain said purpose, invention indicated by claim 1 
relates to the depolymerize approach characterized by depolymerizing by processing polysaccharide 
under high-pressure conditions. Depolymerize of the polymeric materials of polysaccharide, such as 
a chitin and chitosan, can be carried out, the molecular weight can be controlled, and what has the 
good workability doubled with the development application can be manufactured. Moreover, by 
using this invention, although conventionally required for depolymerize for a long time, since [ of 
several minutes to about dozens of minutes ] depolymerize can be carried out extremely for a short 
time, depolymerize processing can be performed efficiently. Furthermore, control of this molecular 
weight in accordance with depolymerize can also be made easy. 

[0012] As for said polysaccharide, it is desirable that they are a chitin, chitosan, celluloses, or those 
derivatives so that it may indicate to claim 2. Although this invention can be used for the 
polysaccharide which is polymeric materials, it attains depolymerize about the celluloses distributed 
over the animal of the chitin and chitosan which form the envelope of the crustacean which exists 
naturally in large quantities also in it, and the bacteria of vegetation part part, and those derivatives. 
[0013] As for said high-pressure conditions, it is desirable that they are 100 or more atmospheric 
pressures so that it may indicate to claim 3. A high-pressure approach can attain the depolymerize of 
the purpose extremely in a short time as compared with an ordinary pressure approach, and can also 
make the control easy. Moreover, a high-pressure approach will change to the conventional chemical 
preparation, and it can depolymerize in a physical art, and since the waste fluid produced by 
chemical preparation stops arising, it can be said that it is an effective art also, in respect of an 
environment. 

[0014] As for said high-pressure conditions, it is desirable that they are 4000 atmospheric pressures 
from 1000 atmospheric pressures so that it may indicate to claim 4. At the processing under 1000 
atmospheric pressures, if the time dependency of depolymerize is large and it puts in another way, it 
will be easy to control chitosan molecular weight, and yield is also comparatively large. If it 
becomes high pressure more, from several minutes, it can be called dozens of minutes, it can reach to 
an extreme, and depolymerize can be attained further in a short time. On the other hand, under extra- 
high voltage conditions, it is accompanied by big weight loss. The cause of weight loss is for the D- 
glucosamine which is a monosaccharide to generate during extra-high voltage processing. 
[0015] It is desirable that it is what processes said polysaccharide under temperature conditions of 0 
times Centigrade to 200 degrees so that it may indicate to claim 5. Although supercritical fluid 
conditions differed a little, also in an extreme situation of ordinary temperature and extra-high 
voltage, the depolymerization reaction of a chitin or chitosan was what advances easily. 
[0016] It is desirable that it is what processes said polysaccharide in distilled water so that it may 
indicate to claim 6. Only with distilled water, even when high-pressure processing is carried out, 
depolymerization will arise and the fall of molecular weight or intrinsic viscosity will be caused. 
[0017] It is desirable that it is what performs hydrolysis or oxidative degradation to said 
polysaccharide so that it may indicate to claim 7. For hydrolysis or oxidative degradation, a 
depolymerization reaction can be caused also by performing chemical preparation which uses bases, 
such as acids, such as a sulfuric acid, a hydrochloric acid, and a formic acid, and a sodium 
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hydroxide, sodium perborate* 
[0018] It is desirable that it is what processes said polysaccharide by the peroxidation agent so that it 
may indicate to claim 8. By processing by the peroxidation agent, also on extra-high voltage 
conditions, depolymerization arises and depolymerize is promoted. 

[0019] As for said peroxidation agent, it is desirable that it is sodium perborate so that it may 
indicate to claim 9. 

[0020] It is characterized by controlling generation of the by-product accompanying operation of this 
depolymerize approach so that it may indicate to claim 10. The solution containing polysaccharide 
can aim at improvement in workability by carrying out depolymerize of the ingredient of the amount 
of macromolecules, and controlling the molecular weight, in order to aim at more effective use, since 
viscosity changes with the molecular weight, and controlling generation of the by-product 
accompanying depolymerize by this invention, since it becomes important to choose what has good 
workability according to the development application. 

[0021] The above depolymerize approach is the effective approach which can process depolymerize 
efficiently extremely in a short time, and can moreover control the molecular weight easily. 
[0022] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is explained 
below, the range of this invention is not necessarily limited to this. 

[0023] The chitin and chitosan of polysaccharide can be made into a original sample, and 
depolymerization can be performed by the following approaches. 

[0024] A chitin and chitosan powder were put into the container containing a perboric acid soda 
water solution, and were sealed, and under high-pressure conditions (1000 to 4000 atmospheric 
pressure), from 10 minutes, it processed for 30 minutes and depolymerized. The chitin and chitosan 
in which were freeze-dried and the purpose carried out depolymerize after rinsing the solid sample 
obtained by this can be obtained. Moreover, it can replace with a perboric acid soda water solution, 
and only distilled water can also be used. 

[0025] As a peroxidation agent, a sodium peroxide besides sodium perborate, a hydrogen peroxide, 
etc. can be used. 

[0026] The obtained depolymerize amino polysaccharide and its derivative are being used as an 
antibacterial action, various biomedical materials, a polymeric drug, a cosmetics ingredient, a 
demarcation membrane ingredient, granular porous materials (**** for liquid chromatography etc.), 
and chemical for water treatment. 

[0027] Moreover, about the oligomer generated as a by-product by the above-mentioned 
depolymerize method, the cellulose is used in the field with the various food, medical fields, etc. by 
grape sugar, a cellobiose, etc., the health promotion operation is known by the chitin and the 
operation list as a chitin and chitosan with the same oligomer of chitosan, and the use is expected. 
[0028] 

[Example] Hereafter, an example is explained concretely. 

[0029] The chitosan (whenever [ deacetylation ] 96%) and the chitin by Katakura Chikkarin Co., 
Ltd. were made into the original sample, and depolymerization was performed by the following 
approach. 

[0030] 0.25g (or chitin powder) of first, chitosan powder ~ the polyethylene bag of 50ml of 5% 
perboric acid soda water solutions into which it went — putting in — sealing — the silicon bath of 
extra-high voltage equipment (Product made from the Sugino Machine, ISSK-1) — inserting — 55 
degrees C — a pressure — 1,000 to 4,000 atm, it processed for time amount 10- 30 minutes, and 
depolymerization was performed. 

[0031] Then, glass filter filtration of the processing liquid was carried out at the room temperature, 
solid-liquid was separated, HPLC analysis was presented with filtrate, and enough, after rinsing, the 
solid sample freeze-dried and measured molecular weight, yield, etc. 

[0032] Moreover, also when it replaced with a perboric acid soda water solution 5% and only 
distilled water was used, depolymerization was performed collectively. 

[0033] determination of molecular weight of chitosan> 0.1M acetic acid / 0.2M sodium chloride 
water solution is used for a solvent, and chitosan is dissolved. The viscosity of a chitosan solution 
was measured at 25 degrees C with the Ubbelohde viscometer, it asked for intrinsic viscosity, and 
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viscosity average molecular ^J^it M (or polymerization degree DP) w^^mputed from the 
following Mark-Houwink types (volume on chitin chitosan study group M a chitin and a chitosan 
handbook" (Gihodo Shuppan Co., Ltd., 1995)). 
[0034] 
[Equation 1] 

1. 8 1 X 1 0' 3 « M°- 93 (1) 

[0035] Here, the unit of [eta] is ml/g. It thinks that whenever [ deacetylation ] is about 100%, and 
polymerization degree DP is given by the degree type. 
[0036] 
[Equation 2] 

D P =M/ 16 1 (2) 

[0037] High-performance-chromatography HLC[ by <high-performance-chromatography 
measurement (HPLC)> TOSOH CORP. ]803D, a column: TOSOH TSK-GEL AMIDE-80 (300mm) 
was used. The oligosaccharide was analyzed based on the approach reported to "food new-materials 
deployment technical series No. 1" (the volume on confectionery united engineering center, 1999). 
They are eluate CH3 CN/H 20/5M at 25 degrees C. lOOmicrol use of AcOK (70/30/0.25) was done 
by rate-of-flow 0.7 ml/min at a sink and one measurement, and it measured with the differential 
refractometer detector. The filtrate of various depolymerization samples was analyzed based on the 
measurement result of 5% water solution of standard chitosan oligosaccharide mixture (Chitosan- 
Oligosaccharides Mixture, No. 800105, Seikagaku Co.). Moreover, about the chitin, it measured on 
the case of chitosan, and these conditions, using (Chitooligosaccharides, No. 800 104) as a reference 
standard. 

[0038] <Infrared- absorption- spectrum measurement Nicolet FT-IR measurement of a original 
sample and a depolymerization sample was performed with the KBr briquette method using 
MAGNA560. 

[0039] Hereafter, the analysis result is explained. 
[0040] 1 . Explain the weight loss by depolymerization. 

[0041] Weight loss of a chitin is shown for weight loss of the chitosan by extra-high voltage 
depolymerization processing in drawing 1 at drawing 2 . Although both are not dependent on the 
processing time, the amount of loss becomes large and it depends for it on the processing pressure 
force, so that a pressure is high. In drawing 1 and drawing 2 , when it processes with 3000atm, 55 
degrees C, and a perboric acid soda water solution, a chitin is as low as 16% to weight loss of 
chitosan being 44%. The cause of this weight loss is based mainly on generation of the oligomer in a 
depolymerization process. When a chitin is compared with chitosan from this, since the weight loss 
of chitosan is large, there are many amounts of oligomer generation, but to it, since the direction of a 
chitin has small weight loss and there are few amounts of oligomer generation, a chitin is considered 
that depolymerization is not advancing from chitosan. 
[0042] 2. Explain the molecular weight change by depolymerization. 
[0043] The intrinsic viscosity of the chitin obtained by drawing 4 by extra-high voltage 
depolymerization processing in molecular- weight change of the chitosan obtained by drawing 3 by 
extra-high voltage depolymerization processing is shown. It processed at a perboric acid soda water 
solution and 55 degrees C. 

[0044] It asked for the intrinsic viscosity (dl/g) of a chitin from 25-degree C measurement of 
viscosity using the DMAc/NMP/LiCl (1/1/0.1) mixed solvent. Since the Mark-Houwink type which 
computes molecular weight from intrinsic viscosity was not reported in the case of the chitin, change 
of intrinsic viscosity was shown. 

[0045] The molecular weight of the chitin obtained by extra-high voltage depolymerization 
processing and chitosan and the change before and behind the reaction of intrinsic viscosity are 
shown in Table 1 . 

[0046] The molecular weight of a chitosan Hara sample is about 1,090,000 (refer to Table 1). From 
drawing 3 , 1000 atm, if it processes for 10 minutes, it will be set to about 138,000 and molecular 
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weight will fall to abbreviatio^lfc. When it processes by 1000atm(s), mfl^ilar weight falls greatly 
with the processing time, but a big molecular weight fall takes place in [ of the beginning ] 10 
minutes as a pressure becomes large, when it processes by 3000atm and 4000atm(s). The rate of 
molecular weight for which the direction at the time of 3000atm and 4000atm(s) depends on the 
processing time rather than the time of lOOOatm is lower than this. 

[0047] On the other hand, drawing 1 to weight loss is almost fixed in each processing pressure force, 
and it does not depend for it on time amount. However, molecular weight falls uniformly so that it 
may see by drawing 3 , and especially in 1000atm(s), it is remarkable that it is dependent on time 
amount. Therefore, it is thought that the weight loss considered to originate in oligomer generation 
takes place into a short time, and almost takes place henceforth [ 10 minute ] in [ no ] the case of 
processing pressure force. On the other hand, if the molecular weight of the chitosan processed for 8 
hours is set to about 100,000 and the result of drawing 1 is referred to in a perboric acid soda water 
solution by ordinary pressure, 1000atm(s) and the molecular weight obtained by processing for 18 
minutes are supported. Under the lOOOatm processing for which it depends on time amount to it 
taking 8 hours under ordinary pressure generating comparable molecular weight, it is the point that 
the effectiveness very same in a short time of 1 8 minutes can be acquired so that it may understand 
from now on, and this approach is useful. 

[0048] if depolymerization (3000atm) is earned out so that drawing 4 may see, although the intrinsic 
viscosity of a chitin Hara sample was about 5.1 (dl/g) (refer to Table 1) — intrinsic viscosity — the 
processing time — decreasing — after 10 minutes — after about 1.9 (dl/g) and 30 minutes — about 
[ about 1.4 (dl/g) and ] ~ it fell till around 1/3. If the relation of the intrinsic viscosity and viscosity 
average molecular weight which were obtained here assumes that it is the same as that of the 
characteristic alpha= 0.93 of the Mark-Houwink type (1) of chitosan, the relation of a degree type 
will be realized. 
[0049] 
[Equation 3] 

U>M°- 93 (3) 



[0050] As for the fall of one third of intrinsic viscosity, as for this, chitin molecular weight responds 
to falling to about 0.3 (30%). 

[0051] To the original sample of chitosan having been 1,090,000, after 3000atm and 30-minute 
processing, molecular weight is set to 55,000 and the molecular weight after processing is falling to 
about about 1 of a original sample / 20. Therefore, the molecular weight fall degree of a chitin is 
smaller than chitosan. Rather than chitosan, many intramoleculars and intermolecular hydrogen 
bridges exist, and, as for this, for this reason, the depolymerization of a chitin is considered to have 
become low for them, as for a chitin. 

[0052] It replaces with a perboric acid soda water solution 5%, and only distilled water is used for 
Table 1 and the depolymerization result when processing for 30 minutes is shown in it 4000 atm. 
[0053] 





H*tt* [17] (dl/g) 














5.078 


4.001 








7.477 


5.074 


1,090.000 


721,000 



[0054] the result of Table 1 to weight loss — the molecular weight of chitosan — about about 1 / 3 — 
it decreased 369,000 times, the time of using sodium perborate from drawing 1 as compared with the 
time of using the sodium perborate which is a this peroxidation-agent under these conditions — the 
molecular weight of chitosan — about about 1 / 21 — it is decreasing 1,040,000 times. This showed 
that existence of a peroxidation agent like sodium perborate was required in depolymerize. 
[0055] Moreover, as for the chitin, the fall of intrinsic viscosity was observed, the difference of the 
intrinsic viscosity after a original sample and processing — about [ about 1.08 (dl/g) ] — it is 
decreasing by 1/5. 
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[0056] therefore, a chitin an< 



i 



:osan — even if in the case of which it r< 




ed with the 



peroxidation agent and used only distilled water, the molecular weight fall arose, and depolymerize 
has happened. That is, depolymerization has produced only extra-high voltage underwater 
processing (with no NaB03). 

[0057] However, it means depolymerizing about 21% of a molecular-weight fall degree in a chitin 
from an intrinsic-viscosity ratio about 33% in a molecular-weight ratio to chitosan, and it shows the 
rate that the direction at the time of carrying out high-pressure processing using a peroxidation agent 
causes depolymerize more is large rather than carrying out high-pressure processing only with 
distilled water. 

[0058] 3. Explain generation of the oligomer by depolymerization. 

[0059] It analyzed whether the oligomer corresponding to loss weight would exist in the filtrate 
which carried out depolymerization processing with high performance chromatography (HPLC). The 
measurement result of 5% water solution of standard chitosan oligosaccharide mixture is shown in 
drawing 5 . Although 1, 2, and a trimer had appeared at the sharp peak, the oligomer more than a 
tetramer appeared as a curve with it. [ bad separation and ] [ broadcloth a little ] 
[0060] 3000atm(s) and the HPLC curve of 10 - 30-minute processing liquid are shown in drawing 6 . 
The base line sways from the neighborhood to a negative side for holding-time 4 minutes, and all are 
considered to mean termination of the analyte. Therefore, as for the analysis curve, only the 
broadcloth neighborhood single peak (lap of two peaks which the holding time approaches) was 
observed for holding-time 3.6 minutes. This is equivalent to 1 **** of a standard sample, i.e., D- 
glucosamine. Therefore, it is thought that the mixture with the slight difference in arrangement 
(conformation) of the hydroxyl group of the slight difference in the end group of D-glucosamine or 
D-glucosamine intramolecular or the amino group generated. 

[0061] 4000atm(s) and the HPLC curve of 30-minute underwater processing filtrate are shown in 
drawing 7 . Also in this case, the same result as NaB03 water-solution processing filtrate was 
obtained. 

[0062] The standard substance of a chitin oligosaccharide and the HPLC curve of chitin 
depolymerization processing (4000atm, 20-minute processing, and 30-minute underwater 
processing) filtrate are shown in drawing 8 . Only the N-acetyl-D-glucosamine which is a 
monosaccharide like [ any result ] a chitosan depolymerization process was observed. 
[0063] These results have suggested generating oligomer in early stages of depolymerization, 
dissolving into a water solution, and depolymerizing chitosan and a chitin succeedingly to a 
monosaccharide under the extra-high voltage of 55 degrees C. 
[0064] 4. Explain FT-IR of a original sample and a depolymerization sample. 
[0065] The result of having performed infrared-absorption-spectrum measurement to drawing 9 
about a original sample, an ordinary pressure 8-hour processing sample, lOOOatm, a 10-minute 
processing sample (lOOOatm, 10 minutes) and 4000atm(s), and each chitosan of a 30-minute 
processing sample (4000atm, 30 minutes) is shown. The absorption band by the ether peculiar to 
sugar has appeared [ amide 1 absorption of 1 655cm- 1, and 1 600cm- 1 ] also in all processing samples 
as a characteristic absorption band looked at by the chitosan Hara sample absorption of the amino 
group and 1 155cm- 1, and 1 260cm- 1. Moreover, most cross differences were not seen for each 
infrared-absorption curve to the number field of full waves. Therefore, a glucosamine ring structure 
is not destroyed in depolymerization processing, and it is surmised that depolymerization has broken 
out by the ether linkage part. 

[0066] 5. From the above experimental result, depolymerize can be extremely performed in a short 
time high pressure and by processing under the extra-high voltage conditions of 3000-4000atm 
especially rather than it processes a chitin and chitosan under ordinary pressure. Moreover, a chitin 
and chitosan generated oligomer in early stages of depolymerization, and were dissolved into the 
water solution, and it became possible to depolymerize succeedingly to a monosaccharide under 
extra-high voltage. It is very useful at the point that it became easy to control depolymerization by 
this. 
[0067] 

[Effect of the Invention] According to this invention, since physical processing is performed without 
using chemical preparation, processing actuation is easy and can attain depolymerize of 
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polysaccharide extremely in ^^rt time. Moreover, it is very effective l^Jtrying out depolymerize 
by the depolymerize approach of this invention at the point that became possible to make viscosity 
low and it became easy to control depolymerization. Consequently, depolymerize amino 
polysaccharide and its derivative can be applied to an antibacterial action, various biomedical 
materials, a polymeric drug, a cosmetics ingredient, etc. Moreover, about the oligomer generated as a 
by-product by the depolymerize method, being used in various fields is expectable. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows weight loss of the chitosan by extra-high voltage 
depolymerization processing. 

[Drawing 2] It is the graph which shows weight loss of the chitin by extra-high voltage 
depolymerization processing. 

[Drawing 3] It is the graph which shows molecular weight change of the chitosan obtained by extra- 
high voltage depolymerization processing. 

[Drawing 4] It is the graph which shows intrinsic-viscosity change of the chitin obtained by extra- 
high voltage depolymerization processing. 

[Drawing 5] It is the HPLC curve of 5% water solution of standard chitosan oligosaccharide mixture. 

[Drawing 6] It is the HPLC curve of 3000atm(s) and 10 - 30-minute processing liquid. 
[Drawing 7] It is the HPLC curve of 4000atm(s) and 30-minute underwater processing filtrate. 
[Drawing 8] They are the standard substance of a chitin oligosaccharide, and the HPLC curve of 
chitin depolymerization processing (4000atm, 20-minute processing, and 30-minute underwater 
processing) filtrate. 

[Drawing 9] It is as a result of [ about chitosan ] infrared-absorption-spectrum measurement. 
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